This study analyzes the behavior of pepper exports, consisting of black pepper and white pepper, to various destination countries. The results of this study showed that black pepper exports affected by the destination country's gross domestic product (GDP), the price of white pepper, the population of the country of destination and the exchange rate against the dollar. Meanwhile, white pepper exports affected by the destination country's GDP, the population of the country of destination, the price of black pepper, white pepper prices and the exchange rate against the dollar. The results also showed that black pepper and white pepper are not mutually substituted.
INTRODUCTION
Pepper is one of the herbal plants that b ecome one of the most important merchandise goods as well as the most important spice traded internationally. Pepper is one of the earliest types of spices traded in Europe. Pepper is used primarily in pharmaceuticals and food industries (Rismunandar, 2003) . Pepper has been a worldwide commodity and has been receiving worldwide concerns regarding the crop (John, 2012) , the consumption (Nwaopara et al., 2007 , Singletray, 2011 , or the trade (see Kiong et al., 2010) .
Indonesia is one of the world's largest producer of pepper. Pepper from Indonesia is exported in the form of black pepper and white pepper. In addition, Indonesian pepper also sold in powder, green pepper and oil pepper. Besides Indonesia, mojor pepper exporting countries are Brazil, Vietnam, India and Malaysia. The black pepper exports from major pepper producing countries are shown in Table 1 (For more on production and export performance of black pepper, please see Yogesh and Mokshapathy, 2013) . Figure 1 shows that the Indonesian black pepper exports have increased during the periods. The value of exports from 2003 to 2012 increased by 12.58% per year. The decline in the value of exports only occurred in 2004, 2005 and 2011 . In 2011, the value of these exports plummeted by 48.38% from the previous year. Figure 1 also shows that the Indonesian black pepper exports value is lower than that of Vietnam. Black pepper and white pepper are actually commodities that come from the same tree. The difference between both commodities is based on the difference in harvesting time and in processing. Black pepper is harvested when it is ripe-picking and dried with the skin without prior soaking process. White pepper are harvested when it is fully ripe and dried after soaking and stripping processes (Suwarto, 2002) . In terms of utilization, both products have differences and similarities. Black pepper i ngredient is widely used for traditional medicines such as Java herbal and liniment. The outer skin of black pepper can also be r efined to produce etheric oils and typical scented resine. That is why black pepper are still produced by the farmers (Sarpian, 2003) Indonesia exports black and white peppers to various countries. Indonesian pepper export destination countries have various characteristics depends on their i ncome, population, and the value of their different currencies. These characteristics will affect trade between Indonesia and e xport destination countries. The income of export destination countries (Gross Domestic Product), the population of export destination countries, the price of pepper, and the exchange rate are expected to affect the export of Indonesian pepper.
According to Marwoto (2008) , the phenomenon of substitution between black and white peppers also have an impact on developments in the pepper trade. The fact that black pepper prices are always cheaper than white peppers causes consumers choose black pepper. To analyze such phehonema, this paper conducts a research on factors influence black and white pepper exports from Indonesia to various destination countries. Soebtrianasari (2008) analyzing the factors that affect the supply of white pepper from Indonesia and the factors that i nfluence the demand for white pepper in the international market. She found that the Indonesia export of white pepper to the United States is strongly influenced by the Triana (2000), using time series data from the period 1969 to 1998 with the simultaneous equations, tests the influence of internal and external factors to the demand and supply of white pepper in the domestic and world markets. She found that the white pepper production is only responsive to changes in long-term productivity, but is not responsive to changes in the price of pepper, fertilizer prices, wages, interest rates, and harvest area. White pepper exports to Germany, the Netherlands, and Singapore are more responsive to changes in production levels compared with the change in the export price of white and black peppers, exchange rates, interest rates and the volume of re-exports of pepper of Singapore. Demand for white pepper imports of United States and the Netherlands a re more responsive to changes in income compared to change in import prices of white and black peppers, the number of inhabitants, and the exchange rate. Japanese white pepper import demand is responsive to changes in the world price of black pepper. Meanwhile, the Germany and Singapore demand for imports of white pepper are responsive to changes in population.
Different from previous studies, this research builds a model for black pepper export and another model for white pepper export. With these two models, the paper will be able to identify the influence of the characteristics of export destination countries for the exports. This study focuses on the influence of external variables of export destinations and testing the substitution level of black a nd white peppers. In addition, this study uses a variety of observation to answer the latest phenomenon, namely a drastic decline in pepper exports during 2011-2012. This study also uses a different model from the previous ones, namely it uses a panel data model . This model is expected to be able to show the best export destinations for black and white peppers.
METHODS
This study uses time series and cross section data. The time series data include annual data from the period of 2001 to 2012. The cross section data include eight of export destinations. To choose the country, this paper uses two criteria. First, it chooses countries that continuously trade pepper with Indonesia for 12 years. Second, it choosescountries that simultaneously import black and white peppers. This selection r esulted in 8 countries, namely the United States, the Netherlands, Hong Kong, India, Germany, Japan, Singapore, and Taiwan. The variables expected to affect exports of pepper are real GDP of export destination countries, the price of real exports of black pepper and white pepper in the destination country, the population of export destination countries, and the exchange rate.
This paper estimates a panel data model , i.e. a model that accommodates a combination of time series and cross section data. The estimation results of the panel data model is more efficient than that of regular models because it uses more observations. In addition, the use of panel data models can also reduce the effects of bias due to the increasing degrees of freedom. According to Veerbek ( 2008) , the availability of repeated observations on the same unit allows economists to determine and estimate the model in a more complex and a more realistic ways than the model with cross section data only or models with time series data alone.
The approaches used in the analysis of panel data covering the pooled ordinary least squares, fixed effect model, and random effect model. Pooled least squares (PLS) models can be estimated using OLS. PLS assumes that both the intercept and the slope are constant. Such a model does not accommodate variations in individuals and time. However, constant intercept and slope are less realistic. To overcome these problems, we can use two types of panel data, namely the fixed effect model and random effect model. To accommodate variability in intercepts, we can use a dummy variable, so the model is also known as a Least square dummy variable (LSDV) model. The equation can be written as follows: Figure 4 . Figure 4 shows that the number of black pepper exports exceeds the number of white pepper exports. Black pepper e xports increased by 10:31% per year, while exports increased by 7.7% of white pepper per year. Indonesia exports of pepper to Taiwan is Figure 11 shows that the highest white pepper exports occurred amounted to 426 tons with a value of USD561 thousand. The next step is to choose model between two options with REM, by using the estimates of REM and the Hausman presented in Table 2 .
The p-value for black pepper equation is 0.0077 so that 1% significance level. The REM are 93.1% and 46.8 indicating that the FEM one for the black pepper 
Factors Affecting Export of Black Pepper
The estimation results for black pepper exports are presented in Table 3 . Variables significantly affecting black pepper export to the USA, the Netherlands, Hong Kong, India, Germany, Japan, Singapore, and Taiwan during 2001-2012 are GDP, the price of white pepper, population and exchange rates. Meanwhile, the price of black pepper does not affect the export of Indonesian black pepper. The R 2 value of 85.4% and the prob(F stat) of 0,00000 indicating the the model is a good one.
Individual Effect of Destination Export of Black Pepper
Individual effects ( cross section effect) showed the different from each cross section. Individual effects for each export destination is obtained by adding the value of the constant equation of black pepper e xports to each individual coefficient:
Individual effect of black pepper export destination country can be seen in table 4.
The USA and Singapore are countries with positive individual effects. This means that both countries are the most potential black pepper export country destinations. If we assume that all the independent variables change, or constant, jointly, across countries and over time, the export destination country will give individual impact on Indonesia black pepper export as indicated by the value of the individual effect. The USA and Singapore are the export destination countries for Indonesia black pepper that will provide a positive individual influence, namely 3989.104 and 1368.23, respectively. The individual effect of each Indonesia export destination country is in Table 6 . The country with the biggest individual effect is Singapore, while the country with the smallest individual effect is the USA. The Netherlands, Hongkong, Germany, Singapore and Taiwan have positive individual effects which means that they are the best white pepper export destination countries.
CONCLUSION
This study found that the Gross Domestic Product (GDP) of export destination countries, the population of export destination countries, and the exchange rate against the dollar positively affect the export of Indonesian black pepper. Indonesian white pepper prices in the country of destination negatively affect Indonesian exports of black pepper in the destination country. Meanhile, the Indonesian black pepper prices in the destination country does not significantly influence the Indonesian black pepper exports in the destination country. GDP of the destination country, Indonesian black pepper prices in the destination country, and the population of the destination country have a positive effect on Indonesia white pepper export. Indonesian white pepper prices in the destination country and exchange rates negatively affect Indonesian white pepper export.
The best export destination countries for Indonesian black pepper are the USA and Singapore, while the best export destination countries for Indonesian white pepper are The Netherlands, Hong Kong, Germany, Singapore and Taiwan. This paper also found that black and white peppers are not subtitute each other.
